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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control method at the time 
of conveying the printing form which is a printing medium in more detail about the dot impact printer 
which prints in dot-matrix form with the printing hammer for dot printing used as a printing element. 
[0002] 

[Description of the Prior Art] The outline of the printing mechanism of a dot impact printer is shown in 
drawing 3 and drawing 4 . 

[0003] The hammer bank 32 which has the printing element 31 moves reciprocately in the direction of a 
digit (arrow A) by the shuttle mechanism section which is not illustrated. Moreover, the hammer bank 
32 sandwiches an ink ribbon 33 and the printing form 34 in between, and is arranged in the state where 
it countered with the platen 60 for supporting the printing force. 

[0004] The free edge of a flat spring 36 is equipped with the printing element 31, and the fixed-end 
section used as another side of a flat spring 36 is being fixed to the base 37. Moreover, the upper part of 
the base 37 is equipped with the COM yoke 39 on both sides of the permanent magnet 38, and two or 
more coils 40 are wound around the point of the COM yoke 39 so that it may correspond to the 
aforementioned printing element 3 1 . 

[0005] By setting at the time of un-printing, adsorbing and holding the about 31 printing element flat 
spring 36 with the suction force of a permanent magnet 38 at the COM yoke 39, giving release current to 
a coil 40 at the time of printing, and cutting off the suction force of a permanent magnet 38 by the 
above-mentioned composition, a flat spring 36 will drive toward the printing form 34, and printing will 
be made. 

[0006] The aforementioned printing operation is driven timely during reciprocating movement of the 
hammer bank 32, and the printing form 34 prints a character, a figure, etc. in the form of a dot matrix 
each time. The printing form 34 is sent to the direction of a digit, and a perpendicular (arrow B) timely 
in the process by the carriage section 35. 

[0007] Usually, a stepping motor is used for the ejection motor 1 of a dot impact printer, and whenever 
it carries out 1 step drive, it is set up so that the printing form 34 may be conveyed by one dot of the 
printing element 31. for example, the case where printing density of a dot impact printer is made into 
180 dotes per inch (it is called Following dpi) » conveyance of the printing form 34 — it is necessary to 
also set resolution to 180dpi at worst By making it this appearance, it becomes possible to print in dot- 
matrix form in the printing form 34, and positioning of the printing form 34 etc. becomes easy. 
[0008] On the other hand, the printing form 34 used by the dot impact printer is also becoming various 
every year. As a printing form 34 especially used by the impact type dot impact printer, operating 
frequency of the home delivery cut-form which piled up many sheets of copying papers is increasing, 
and the number of sheets of a copying paper has also increased every year. The such cut-form type 
printing form 34 also has much number of sheets of the copying paper bundled with a paste etc., and the 
continuous form with a sprocket hole etc. is contained after the cut-form of hundreds sheets has 
especially been folded up by one box by the perforation etc. In order to dedicate this folding section to a 
housing, the case where a strong chip box peculiarity sticks is ********. The force for such the folding 
section once delaying a chip box peculiarity, in order [ of the printing element 31 and a platen 60 ] to 
pass a slit (hammer gap) very much is needed. At this time, since the friction load of the printing form 
31 becomes very large with 5-6kgf, the torque characteristic required of the ejection motor 1 also serves 



as very severe conditions. 

[0009] Usually, in order to pull out the torque characteristic of the ejection motor 1 efficiently, as for the 
drive of the ejection motor 1, it is common to use through delivery constituted from three patterns of 
acceleration, uniform velocity, and a slowdown. Moreover, it is also necessary to set up the input current 
value for acquiring the torque characteristic required of the ejection motor 1 to the conveyance load of 
the printing form 34. 

[0010] In a dot impact printer commercial scene in recent years, since cost reduction is that top priority 
is given, it is the small type ejection motor 1, and it is important how a big torque characteristic can be 
acquired. When the drive of the stepping motor used as an ejection motor 1 is classified as an excitation 
method used frequently, it has two sorts, 2 phase excitation method (full step method) and a 1-2 phase 
excitation method (half step method). However, although there is a 1 phase excitation method which 
carries out the full step drive only of the 1 phase excitation also by the full step method, since it is not 
effective in a torque rise, let only 2 phase excitation method be a full step method here. 
[001 1] The torque characteristic of a stepping motor changes with a drive method and response pulse 
frequencies a lot, as shown in drawing 2 . 

[0012] When a response pulse frequency generally compares as a drive method of an ejection, in a high- 
frequency region, the direction of a 1-2 phase excitation method (henceforth a half step method) is 
dominance in [ method / 2 phase excitation / (henceforth a full step method) ] torque. 
[0013] Since it says that 1 step angle of a stepping motor is set as an equivalent for the 1-dot line which 
should print the printing element 3 1 as a conventional ejection drive, it is used fixing to either a half step 
method or a full step method, thus, when carrying out, in a full step method, the response pulse 
frequency of the uniform section of through delivery needs to make it N (pps) similarly, if the case of a 
half step method is set to N (a pulse / second: - it is called Following pps) For this reason, the torque 
characteristic of a high-frequency region uses the half step method which is dominance in many cases. 
However, there is a limitation in the response frequency which can acquire the torque demanded also in 
a half step method, and there is an inclination for torque to decrease extremely in the very high 
frequency region which is 10000 (pps) grades. Use of a stepping motor is very severe under such a 
service condition. 
[0014] 

[Problem(s) to be Solved by the Invention] Since it is such, in order to make into the maximum ejection 
speed which satisfied the torque characteristic required of the ejection motor 1, and continued [ skip / 
page ], it is necessary to use the servo motor which is a high order article, and becomes the cost rise top 
problem of a dot impact printer from a stepping motor in a torque characteristic and frequency response 
nature. Furthermore, in order to plan cost reduction, when using a stepping motor, there is a problem 
that ejection speed, such as a page skip demanded, cannot be obtained. 

[0015] The technical problem of this invention is offering the method of satisfying the form conveyance 
force which solves a problem as shown above and is required as ejection speed, such as a page skip. 
[0016] 

[Means for Solving the Problem] The hammer bank in which the printing element of plurality [ method / 
control / of this invention which solves the above-mentioned technical problem ] was carried, In the dot 
impact printer which has a both-way move means for making both-way movement of the 
aforementioned hammer bank carry out in the direction of a digit, and an ejection means for conveying a 
printing form using a stepping motor Make basic composition of the aforementioned stepping motor into 
a 1 -2 phase excitation method, and in driving the aforementioned stepping motor from the state where it 
has stopped with two phases, it drives only by 2 phase excitation method. It is in driving by the 1 -2 
phase excitation method at the time of an ejection start, in driving from the state where it has stopped 
with one phase, and driving by 2 phase excitation method after it at the time of an ejection. 
[0017] Or the hammer bank in which two or more printing elements were carried and the both-way 
move means for making both-way movement of the aforementioned hammer bank carry out in the 
direction of a digit, In the dot impact printer which has an ejection means for conveying a printing form 
using a stepping motor In case basic composition of the aforementioned stepping motor is made into a 1- 
2 phase excitation method and the aforementioned stepping motor is suspended, it is in choosing 
whether according to the arbitrary amounts of ejections, it stops with 2 phase excitation method, or it 
stops, after switching to a 1-2 phase excitation method. 

[0018] Furthermore, the hammer bank in which two or more printing elements were carried and the 
both-way move means for making both-way movement of the aforementioned hammer bank carry out in 



the direction of a digit, In the dot impact printer which has an ejection means for conveying a printing 
form using a stepping motor Make basic composition of the aforementioned stepping motor into a 1-2 
phase excitation method, and in driving the aforementioned stepping motor from the state where it has 
stopped with two phases, it drives only by 2 phase excitation method. In driving from the state where it 
has stopped with one phase, while driving by the 1-2 phase excitation method at the time of an ejection 
start and driving by 2 phase excitation method after it at the time of an ejection In case the 
aforementioned stepping motor is suspended, it is in adjusting an ejection to arbitrary amounts by 
choosing whether it stops with 2 phase excitation method, or it stops, after switching to a 1-2 phase 
excitation method. 

[0019] According to the above-mentioned composition, when [ which becomes an equivalent for the 1 
dot line of the printing element 31 about one step of a stepping motor by the 1-2 phase excitation 
method (half step method) ] an appearance setup is carried out, the amount of ejections for one step 
when driving by 2 phase excitation method (full step method) as it is turns into the amount of ejections 
for two steps of a half step method. For this reason, the rotational frequency of the ejection motor 1 is 
made equivalent, namely, when making speed of an ejection equivalent, the response pulse frequency of 
the motor of N (pps) becomes N/2 (pps) in a full step method by the half step method. In time 
(henceforth, phase switching time) to change a response pulse frequency, i.e., the phase and phase of a 
stepping motor, a full step method serves as double precision of a half step method. 
[0020] If phase switching time generally becomes short, in order to move to the next phase change by 
the middle to which the current which flows in the coil of a motor does not start to a peak, it is in the 
inclination for the torque of a motor to decrease. Since it was such, when the rotational frequency 
required of the ejection motor 1 is made equivalent, since phase switching time at the time of a full step 
method is made for a long time than the time of a half step method, it is advantageous. Therefore, even 
when it is made into a half step method, the basic composition of ejection decomposition capacity drives 
by the full step method, and it becomes possible to satisfy a torque characteristic of it. 
[0021] 

[Embodiments of the Invention] Hereafter, this invention is explained with reference to drawing 1 
showing the gestalt of operation. 

[0022] first, an ejection — the case where made basic composition of resolution into the 1-2 phase 
excitation method (half step method), and only the drive sequence of which a torque characteristic is 
required most is made into 2 phase excitation method (full step method) is explained 
[0023] If the case where it considers as an equivalent ejection speed in a half step method and a full step 
method is compared, as for the case of a full step method, phase switching time will become long from 
the case of a half step method. Consequently, the current value which flows in the coil of the ejection 
motor 1 also becomes large, and can raise the torque characteristic of the ejection motor 1. 
[0024] Next, ejection decomposition capacity is explained. When sending the amount of ejections only 
driven by the half step method by the full step method, it can have only the decomposition capacity of 
the half of a half step method, while harnessing the torque characteristic at the time of a full step method 
here - the ejection of a half step - what is necessary is just to input the pulse in a half step method by 
one step into the drive profile of a full step method, in order to obtain resolution However, since a torque 
characteristic will fall if it inserts in the middle of the acceleration section of a drive profile, the uniform 
section, and the slowdown section, it is desirable to insert in the head of the acceleration section or the 
tail of the slowdown section, and to adjust the amount of ejections. 

[0025] Moreover, when accelerating by the full step method, consideration is required for the following 
points. In order to acquire a regular torque characteristic by the full step method, it is necessary to surely 
change the excitation state of the ejection motor 1 before starting acceleration into 2 phase state. This is 
to become 1 phase excitation method of 1 phase ->1 phase ->1 phase, and for a torque characteristic to 
fall, when exciting for example, in the state of 1 phase and it accelerates by the full step method. 
[0026] Since it was shown above, when using the control method of the ejection of this invention, the 
vertical-format-unit method of four patterns shown in drawing 1 is used. About each ejection drive 
method, a detail is shown below. 

[0027] (a) shows the case where the amount of even-dot ejections in a half step method (2n a dot, n:l or 
more integers) is performed at a full step. What is necessary is just to send 2n / 2=n step, when sending 
2n dot delivery by the full step method. 

[0028] In case (b) performs the amount of even-dot ejections in a half step method (2n a dot, n:l or more 
integers) at a full step, it shows the drive method when the excitation state of the ejection motor 1 before 



accelerating is 1 phase halt. In this case, first, by the drive of a half step method, one step is inserted in 
the acceleration section head of a full step method drive, and it carries out a full step drive in the state of 
2 phase excitation. The slowdown section also inserts one step by half step method drive after that. 
[0029] (c) shows the case where the amount of odd-dot ejections in a half step method (2n - 1 dot, n:l or 
more integers) is performed at a full step. In this case, one step is inserted in the slowdown section tail of 
a full step method drive by the drive of a half step method. 

[0030] In case (d) performs the amount of odd-dot ejections in a half step method (2n - 1 dot, n:l or 
more integers) at a full step, it shows the drive method when the excitation state of the ejection motor 1 
before accelerating is 1 phase halt. In this case, one step is inserted in the acceleration section head of a 
full step method drive by the drive of a half step method. 
[0031] 

[Effect of the Invention] this invention conveys the arbitrary amounts of ejections as mentioned above 
combining a half step method and a full step method ~ an ejection — the form conveyance force of the 
impossible high-speed region obtains only by the conventional half step method, without reducing 
resolution ~ having ~ in addition — and it can consider as the composition of a cheap ejection 



[Translation done.] 



